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(54) MULTIPLE OXIDE WITH PEROVSKITE STRUCTURE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide the subject multiple oxide high in catalytic activity and adsorptive activity etc. 
CONSTITUTION: The objective multiple oxide with perovskite structure of formula M1M21-XM303 (M1 is La, 
Sr, Ce f Ba or Ca; M2 is Co or Fe; M3 is Pt or Pd; 0.005<X<0.2) can be obtained by the following method: an 
aqueous solution of (A) nitrates or acetates of the constituent metallic elements of the above multiple oxide 
and (B) citric acid is evaporated to dryness to form a citric acid complex which is then heated in a vacuum or 
an inert gas atmosphere at >350° C into a preliminarily baked form, which is then baked in an oxidative 
atmosphere, thus affording the objective multiple oxide where >90wt.% of the M3 metal (Pt or Pd) exist in the 
crystal lattice. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] M1 M2 1-X M3 X 03 (the inside of a formula, and M1 — a lanthanum — ) At least one sort in 
strontium, a cerium, barium, and calcium, M2 the inside of cobalt and iron — at least — on the other hand — M3 
In the perovskite type structure multiple oxide shown the inside of platinum and palladium — at least — on the 
other hand — coming out — it is — X — 0.005<=X<=0.2 — it is — M3 in the above-mentioned formula An 
element is a perovskite type structure multiple oxide characterized by the 90% or more existing in a crystal 
lattice. 

[Claim 2] M1 M2 1-X M3 X 03 (the inside of a formula, and M1 — a lanthanum — ) At least one sort in 
strontium, a cerium, barium, and calcium, M2 On the other hand, it is M3 of cobalt and the iron at least. It is at 
least one of platinum and the palladium. X — 0.005<=X<=0.2 — it is — with the 1 st process which prepares the 
water solution which dissolved the salt and citric acid of the metallic element which constitutes the perovskite 
type structure multiple oxide shown The 2nd process which forms the complex of the above-mentioned metallic 
element and a citric acid by drying the above-mentioned water solution, The 3rd process which carries out 
temporary baking by heating the above-mentioned complex above 350 degrees C among a vacuum or inert gas, 
The manufacture approach of the perovskite type structure multiple oxide characterized by consisting of the 4th 
process which forms a perovskite type structure multiple oxide by calcinating the above-mentioned temporary 
baking object by the oxidizing atmosphere. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the perovskite type structure multiple oxide which can be used 
for the adsorbent of harmful matter, such as catalysts for combustion, such as a catalyst for emission gas 
purification, and natural gas, or nitrogen oxides, etc., and its manufacture approach. 
[0002] 

[Description of the Prior Art] It is supposed that noble-metals elements, such as platinum and palladium, are 
effective in the adsorbent of organic substances, such as catalysts for combustion, such as a catalyst which 
removes harmful matter, such as nitrogen oxides contained in the exhaust gas discharged from an internal 
combustion engine or works, a hydrocarbon, and a carbon monoxide, by oxidation, reduction, etc., natural gas, 
and synthesis gas, or nitrogen oxides. 

[0003] Recently, what included the above-mentioned noble-metals element during the crystal of perovskite type 
structure attracts attention. This perovskite type structure is one gestalt of the crystalline form looked at by 
the multiple oxide. 

[0004] If a noble-metals element is included in the crystal lattice of this structure, a noble-metals particle will 
make it detailed, degree of dispersion will improve, and in order that the lattice defect which contributes to 
catalytic activity and adsorption activity may generate moderately further, properties, such as the catalytic 
activity of a noble-metals element and adsorption activity, improve. 

[0005] As a perovskite type structure multiple oxide which has such a property conventionally, the thing of the 
structure shown by chemical formula M1 M2 1-X M3 X 03 (the inside of a formula and M1 are [ cobalt, iron, 
aluminum, and M3 ] noble-metals elements as for rare earth elements, such as a lanthanum and a cerium, and 
M2) is proposed (JP,50-83295,A, JP,2-169033,A, JP,3-131342,A, JP,3-200058,A). 

[0006] For example, the catalyst which consists of this perovskite type structure multiple oxide can remove the 
harmful matter in a certain amount of exhaust gas. However, the purification criteria of exhaust gas become 
severe further, and this conventional seed catalyst of purification activity is more insufficient than the problem 
of environmental pollution is aggravating in recent years. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, this invention persons examined the existence-in crystal 
lattice of noble-metals element gestalt especially about the conventional perovskite type structure multiple 
oxide, in order to solve the cause. 

[0008] According to it, by the conventional thing, it became clear that there are few amounts of the noble- 
metals element contained in the crystal lattice of perovskite type structure as 85% or less. If the rate that a 
noble-metals element exists in a crystal lattice is low, the particle of the noble-metals element which did not 
enter into the crystal lattice will not make it detailed, but will serve as floe of about 40A size. Therefore, degree 
of dispersion of the noble-metals element in a multiple oxide does not increase, and properties, such as catalytic 
activity, do not improve. 

[0009] this invention persons repeated examination further, and the noble-metals element's in above-mentioned 
crystal lattice existence gestalt considered that they were related to preparation of a multiple oxide, and they 
paid their attention also about the manufacture approach of a multiple oxide. 

[0010] Manufacture of the conventional multiple oxide uses as a start raw material the metal simple substance 
of the metallic element which constitutes the chemical formula of the (a) above-mentioned perovskite type 
structure or an oxide, a hydroxide, and a metal salt. The mixed water solution of the nitrate of the approach of 
mixing these powder and calcinating after that or the (b) above-mentioned metallic element is infiltrated into 
catalyst support. It is carried out by the approach of forming a citric-acid complex using the approach of 
carrying out a postheat treatment, and the mixed solution which added the citric acid to the salt (a nitrate or 
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acetate) of the (c) above-mentioned metallic element, and calcinating after that etc. 

[001 1] Since mixing becomes inadequate in powder mixing of (a), it becomes difficult for a configuration element 
to distribute to homogeneity. Therefore, the rate that a noble-metals element exists in a crystal lattice does not 
increase, but the highest also becomes about 85%. 

[0012] Moreover, when using the mixed water solution of the nitrate of the metallic element of (b), a metal ion 
becomes unstable in this water solution, and the concentration nonuniformity of a heavy element and a light 
element and sedimentation arise. Therefore, ununiformity-ization of a noble-metals element arises at the 
desiccation process after sinking into catalyst support, and the rate of crystallization at the time of baking falls. 
Moreover, the rate that a noble-metals element exists in a crystal lattice will also fall. 

[0013] Moreover, when forming the citric-acid complex of the metallic element of (c), by the time it forms and 
calcinates a citric-acid complex, in order to decompose a citric-acid complex thermally, it is heating at 200-300 
degrees C among a vacuum. However, since this heating is insufficient, the salt (a nitrate or acetate) of the 
metallic element which is a start raw material will remain. Therefore, diffusion of the metal ion before 
crystallization will not be performed smoothly, but the rate that a noble-metals element exists in a crystal lattice 
will fall. 

[0014] Thus, the multiple oxide of the conventional perovskite type structure has a problem in an existence-in 
crystal lattice of noble-metals element gestalt, and its properties, such as catalytic activity at the time of using 
it for a catalyst and adsorption activity, do not improve. 

[0015] This invention is made in view of the trouble of the above-mentioned conventional technique, and aims at 
offering the perovskite type structure multiple oxide excellent in properties, such as catalytic activity and 
adsorption activity, and its manufacture approach. 
[0016] 

[Means for Solving the Problem] 

(Configuration of the 1st invention) The perovskite type structure multiple oxide (it considers as the 1st 
invention) of this invention M1 M2 1-X M3 X 03 (the inside of a formula, and M1 — a lanthanum — ) At least one 
sort in strontium, a cerium, barium, and calcium, M2 the inside of cobalt and iron — at least — on the other 
hand — M3 In the perovskite type structure multiple oxide shown the inside of platinum and palladium — at 
least — on the other hand — coming out — it is — X — 0.005<=X<=0.2 — it is — M3 in the above-mentioned 
formula An element is characterized by the 90% or more existing in a crystal lattice. 

[0017] (Configuration of the 2nd invention) The manufacture approach (it considers as the 2nd invention) of the 
perovskite type structure multiple oxide of this invention M1 M2 1-X M3 X 03 (the inside of a formula, and M1 - 
- a lanthanum — ) At least one sort in strontium, a cerium, barium, and calcium, M2 On the other hand, it is M3 
of cobalt and the iron at least. It is at least one of platinum and the palladium. X — 0.005<=X<=0.2 — it is — 
with the 1st process which prepares the water solution which dissolved the salt and citric acid of the metallic 
element which constitutes the perovskite type structure multiple oxide shown The 2nd process which forms the 
complex of the above-mentioned metallic element and a citric acid by drying the above-mentioned water 
solution, the 3rd process which carries out temporary baking by heating the above-mentioned complex above 
350 degrees C among a vacuum or inert gas, and the above-mentioned temporary quenching — it is 
characterized by consisting of the 4th process which forms a perovskite type structure multiple oxide by 
calcinating an adult by the oxidizing atmosphere. 
[0018] 
[Function] 

(Operation of the 1st invention) By **** 1 invention, it is M1 M2 1-X M3 X 03. It sets and is M3. Since 90% or 
more of an element (platinum or palladium) exists in a crystal lattice, a particle makes detailed the great portion 
of this platinum or palladium (about 2A), and its degree of dispersion as active species, such as a catalyst, 
improves. Moreover, since, as for the platinum or palladium which does not exist in a crystal lattice, a particle 
serves as floe of about 40A size, active species, such as a catalyst, do not become. However, at **** 1 
invention, since such platinum or palladium is little, there is very little this effect. Furthermore, M3 It is M3 if an 
element does not exist in a crystal lattice. M1 which makes a pair An element does not exist in a crystal lattice, 
either. M1 which does not exist in this crystal lattice An element serves as an oxide independently and is mixed 
as an impurity. ****** and a deer also deposit the function as active species, such as a catalyst, on the active 
spots, such as a catalyst, and this impurity reduces activity. However, there are also few such impurities at **** 
1 invention. 

[0019] (Operation of the 2nd invention) In **** 2 invention, the citric-acid complex of the metallic element 
which constitutes a perovskite type structure multiple oxide is formed. In order that a metal ion may connect 
this citric-acid complex with the carboxyl group of a citric acid, it forms the condition that the metal ion 
comrade approached homogeneity focusing on the citric acid. The concentration nonuniformity of a metal ion 
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and sedimentation are prevented to coincidence. Therefore, a metallic element becomes easy to enter into a 
crystal lattice at the time of baking which forms a perovskite type structure multiple oxide. 
[0020] Since thermal decomposition almost removes the survival (nitric-acid root at the time of using the 
organic substance or a nitrate etc.) from the salt of the metallic element which is the citric acid and start raw 
material which check that a metallic element enters into a crystal lattice by heating a citric-acid complex above 
350 degrees C among a vacuum or inert gas before baking, a metallic element can be ON in a crystal lattice 
smoothly. Therefore, the abundance of the metallic element in a crystal lattice increases. 
[0021] 

[Effect of the Invention] 

(The 1 st effect of the invention) In order that a crystal lattice defect may generate it moderately while the 
particle of platinum or palladium makes detailed the perovskite type structure multiple oxide of **** 1 invention 
and its degree of dispersion improves, since platinum or 90% or more of palladium exists in a crystal lattice as a 
metal ion, its properties, such as catalytic activity and adsorbent, improve. 

[0022] (The 2nd effect of the invention) In **** 2 invention, the perovskite type structure multiple oxide 

excellent in the property of the **** 1 above-mentioned invention can be manufactured. 

[0023] 

[Example] Hereafter, the example which made this invention more concrete is explained. 

[0024] (Example of the 1st invention) The perovskite type structure multiple oxide of**** 1 invention M1 M2 1- 
X M3 X 03 (the inside of a formula, and M1 — a lanthanum — ) At least one sort in strontium, a cerium, barium, 
and calcium, M2 the inside of cobalt and iron — at least — on the other hand — M3 the inside of platinum and 
palladium — at least — on the other hand — coming out — it is — X — 0.005<=X<=0.2 — it is — it is shown - 
- having — M3 Platinum or 90% or more of palladium exists in a crystal lattice. 

[0025] In **** 1 invention, as for platinum or palladium, the 90% or more exists in a crystal lattice. A crystal 
lattice defect does not generate [ this abundance ] at less than 90%, and properties, such as catalytic activity 
and adsorbent, do not improve. 

[0026] In addition, the analyzing method is used in order to measure the abundance in the crystal lattice of 
platinum or palladium. The mixed powder which mixed the metal particles of platinum or palladium to the 
perovskite type structure multiple oxide which does not contain platinum or palladium is made, the suitable 
analytical line is chosen, the intensity ratio is measured, and it collates with the calibration curve which shows 
the relation between an intensity ratio and a mixing ratio, and asks for the mixing ratio of a component. 
[0027] Moreover, X is set to 0.005<=X<=0.2 among the above-mentioned formula. M1 M2 1-X M3X03 The 
perovskite type structure multiple oxide shown is the thing of the structure of a simple cubic lattice as an ideal 
grid. M2 and M3 It is surrounded by six O and 6 coordination is taken. M1 It is surrounded by 12 O and 12 
coordination is taken. Therefore, in order to consider as an ideal grid, it is M2 and M3. It is M2 while it has the 
valence which can maintain 6 coordination. M3 It is required for the ionic radius to approximate as much as 
possible. M2 M3 It becomes the form where the crystal lattice was distorted according to extent from which an 
ionic radius differs. M2 M3 from which it receives and an ionic radius differs Distortion of crystal form becomes 
large as an amount increases. M2 M3 Although not uniquely decided by relation of an ionic radius, when X 
becomes larger than 0.2, distortion becomes large and it is M3. It stops entering into a crystal lattice. Therefore, 
the abundance in a crystal lattice does not become 90% or more. On the other hand, it is M3. Although X fully 
enters into a crystal lattice less than 0.005, since there are few amounts, effectiveness as active species, such 
as a practical catalyst, cannot be demonstrated. 

[0028] The perovskite type structure multiple oxide of **** 1 invention can be used for the adsorbent (nitrogen- 
oxides adsorption treatment) of the catalysts for emission gas purification (purification of a hydrocarbon, 
purification of nitrogen oxides, etc.), and nitrogen oxides, or the catalyst for combustion (combustion of 
evaporation fuels, such as natural gas and petroleum gas, etc.) from properties, such as catalytic activity and 
adsorbent, improving. 

[0029] In addition, when using it as a catalyst, it is desirable to carry out distributed support and to make the 
perovskite type structure multiple oxide of **** 1 invention into a catalyst on fireproof inorganic support, such 
as cordierite. In case [ this ] distributed support is carried out, in order to decentralize a multiple oxide high as 
much as possible and to support it, it is good to use PVA (polyvinyl alcohol), carbon black, etc. as a distributed 
medium. Moreover, alumina sol, a silica sol, a zirconia sol, etc. can be used as a dispersant or a binder. Although 
the amount used changes according to the purpose and a busy condition, about 3 - 1 5 % of the weight is good at 
a solid content ratio, and necessary minimum is chosen in order not to reduce catalytic activity. 
[0030] (Example of the 2nd invention) By the manufacture approach of the perovskite type structure multiple 
oxide **** 2 invention M1 M2 1-XM3 X 03 (the inside of a formula, and M1 — a lanthanum and strontium — ) At 
least one sort in a cerium, barium, and calcium, and M2 Cobalt, On the other hand, it is M3 of the iron at least. It 
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is at least one of platinum and the palladium. The water solution which dissolved the salt and citric acid of the 
metallic element which constitutes the perovskite structure multiple oxide shown is prepared (the 1st process). 
X — 0.005<=X<=0.2 — it is — This water solution is dried, the citric-acid complex of the above-mentioned 
metallic element is formed (the 2nd process), and this citric-acid complex is heated and temporary calcinated 
above 350 degrees C among a vacuum or inert gas (the 3rd process), and is calcinated by the oxidizing 
atmosphere after that (the 4th process). 

[0031] In the 1st process, the water solution which dissolved the salt and citric acid of a metallic element is 
prepared. 

[0032] As a salt of a metallic element, the form of a nitrate or acetate is good. This is because survival other 
than a metallic element can be decomposed by temporary baking of the 3rd process. For example, in the case of 
a hydrochloride, chlorine remains and properties, such as catalytic activity and adsorption activity, are affected. 
[0033] For example, M1 in the above-mentioned formula As a nitrate of an element La(N03)3 and 6H2 O, Sr 
(N03)2 t Ce(N03)3 and 6H2 O, calcium(N03) 3, 4H2 O, etc. are mentioned, and it is Ml. As acetate of an element 
calcium(CH3 COO) 2, SKCH3 COO) 2 and [ La(CH3 COO)3 and 3/2H2 O, and ] 1/2H2 O, Ce(CH3 COO)3 and 
H2 O, Ba (CH3 COO)2. and H2 O, etc. are mentioned. M2 As a nitrate of an element, Co(N03)2 and 6H2 O, Fe 
(N03)3, 9H2 O, etc. are mentioned, and it is M2. As acetate of an element, Co(CH3 COO)2, 4H2 O, etc. are 
mentioned. M3 As a nitrate of an element, a dinitrodiammine platinum nitrate, a dinitrodiammine palladium nitrate, 
etc. are mentioned. Moreover, Pt4 (NH3) 2 It can be used as substitution of the above-mentioned 
dinitrodiammine platinum nitrate. 

[0034] The salt of these metallic elements is above-mentioned formula M1 M2 1-X M3 X 03. It considers as the 
blending ratio of coal which is formed. 

[0035] It is good to consider as the range of 2-2.4 mols as loadings of a citric acid to the M1 M2 1-X M3 X 03 1 
mol to form. Although complexing is enough if these loadings may become difficult [ complexing ] in less than 
two mols and 2.4 mols are exceeded, homogeneity mixing of a metallic element may become difficult. 
[0036] As an approach of preparing the water solution which dissolved the salt and citric acid of a metallic 
element, the salt of a metallic element is dissolved in ion exchange water, and a citric acid is dissolved in 
another ion exchange water, for example, and there is the approach of mixing these both. 
[0037] At the 2nd process, the citric-acid complex of a metallic element is formed by drying the above- 
mentioned water solution. 

[0038] The conditions which remove moisture as these desiccation conditions in the temperature requirement 
which a citric-acid complex does not decompose you to be Sumiya are suitable. For example, within the limits of 
temperature of 2 - 12 hours is [ room temperature -150 degree C and time amount ] good. 

[0039] At the 3rd process, temporary baking of the citric-acid complex of the above-mentioned metallic element 
is heated and carried out above 350 degrees C among a vacuum or inert gas. 

[0040] By the oxidizing atmosphere, decomposition of the survival (the organic substance, nitric-acid root, etc.) 
from the citric acid from a citric-acid complex and the salt of a metallic element is not promoted for the ambient 
atmosphere of this temporary baking. Therefore, it considers as the inside of a vacuum or inert gas. In addition, 
among a vacuum, since the above-mentioned decomposition is promoted rather than the inside of inert gas, it is 
more desirable. 

[0041] At less than 350 degrees C, whenever [ stoving temperature ] will not be able to decompose thermally 
survival (the organic substance, nitric-acid root, etc.) from the salt of the metallic element which are a citric 
acid and a start raw material, but will remain. Moreover, the upper limit of whenever [ stoving temperature ] is 
good to consider as 500 degrees C. Even if it exceeds 500 degrees C, it does not interfere, but as temporary 
baking, even 500 degrees C is enough, and since the futility of energy and damage on the equipment for 
temporary baking arise, more than it is not desirable. 

[0042] In addition, in case it heats, it is good to carry out a temperature up slowly from 80 degrees C. This is for 
the survival from [ from near 130 degree C ] a citric acid and the salt of a metallic element to begin to 
decompose, and for this decomposition to promote the temperature of this range by spending many hours. It is 
good to hold above 350 degrees C for about about 2 to 3 hours. 
[0043] A temporary baking object is formed according to this process. 

[0044] the 4th process — the above-mentioned temporary quenching — an adult is calcinated. 

[0045] As the baking approach, although what kind of approach may be used, in order to form an oxide, it 

considers as the oxidizing atmosphere in which oxygen like [ in atmospheric air ] exists. 

[0046] Moreover, as a burning temperature, the range of 700-950 degrees C is desirable. In the temperature of 
less than 700 degrees C, the crystal of PEROBU sky mold structure cannot grow easily. Moreover, at the 
temperature exceeding 950 degrees C, in order that crystal growth may progress too much, the noble metals 
which have a moderate lattice defect and existed in the grid come out of a crystal lattice, or there is a 
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possibility that specific surface area may fall and activity may fall. 

[0047] Moreover, although, as for firing time, a baking object is acquired for at least about 1 hour, a multiple 
oxide with the as high rate of crystallization as long duration is obtained. Therefore, 2-5 hours is desirable. 
[0048] Hereafter, the example of this invention is explained. 
[0049] (Example) 

21.67g (0.05 mols) of example 1 lanthanum nitrates was dissolved in 50ml of ion exchange water. Moreover, 
1 1.56g (0.045 mols) of cobaltous acetate was dissolved in 50ml of ion exchange water. Moreover, 21.35g (0.005 
mols) was dissolved for the dinitro diamino platinum nitric acid in 30ml. Moreover, 25.22g (0.12 mols) of citric 
acids was dissolved in 120ml of ion exchange water. These four kinds of water solutions were mixed, and about 
250ml mixed water solution was produced (the 1 st process). 

[0050] Evaporation to dryness was carried out over about 4 hours in the 80-degree C water bath, 
decompressing this mixed water solution by the evaporator, and the citric-acid complex was produced (the 2nd 
process). 

[0051] Decompressing this citric-acid complex with a vacuum pump, (10 to 2 or less torrs) the temperature up 
was slowly carried out so that temperature might not rise rapidly from 80 degrees C to 400 degrees C by the 
heating mantle. In addition, an acetic acid and a citric acid began to decompose from near 130 degree C. Since 
the nitric-acid root decomposed at 250-400 degrees C and yellow gas occurred, it checked that this generating 
gas was exhausted and this heat treatment was completed (about 3 hours). The temporary baking object from 
which this removed the organic substance and a nitric-acid root was produced (the 3rd process). 
[0052] After using this temporary baking object as powder, it put into the crucible and calcinated in the air 
ambient atmosphere in the 700-950-degree C temperature requirement for 3 hours (the 4th process). 
[0053] Thereby, it is LaCo0.9 Pt 0.1 03. The perovskite type structure multiple oxide of the presentation shown 
was manufactured. 

[0054] The perovskite type structure multiple oxide of the presentation shown by LaCo0.8 Pt 0.2O3 (example 2), 
La0.9 Ce0.1 Co0.98Pt 0.02O3 (example 3), La0.8 Sr0.2 Fe0.95Pd 0.05O3 (example 4), and Sr0.9 Ba0.1 Co0.85Pd 
0.1 503 (example 5) was manufactured like two to example 5 example 1. 

[0055] Example of comparison 1LaCo0.9 Pt 0.1 03 Grinding mixing of 65.20g (La 203, molecular weight 326) of 
lanthanum oxide, 21.42g (CoC03, molecular weight 1 19) of cobalt carbonate, and the 4.68g (Pt02 and xH2 O, 
Pt83.25%) of the platinum oxide was carried out with the mortar so that it might become the presentation shown. 
This mixed powder was put into the platinum crucible, and it calcinated for about three days at 950-1000 
degrees C among air. 

[0056] Example of comparison 2LaCo0.9 Pt 0.1 03 A lanthanum nitrate, cobaltous acetate, dinitro diamine 
platinum, and about 250ml of homogeneity mixed water solutions of a citric acid were produced like the 1st 
process of an example 1 so that it might become the presentation shown. Next, evaporation to dryness of the 
water as well as an example 1 was carried out, and the citric-acid complex was produced. This citric-acid 
complex was heated to 300 degrees C in the vacuum, and the temporary baking object was produced. At this 
time, yellow gas was accepted slightly, it was a request, and it hardly decomposed but the nitric-acid root 
remained in the solid-state object. The temporary baking object was taken out from the vacuum furnace after 
cooling, it put into the crucible, and 750 degrees C was calcinated in the air ambient atmosphere for 3 hours. 
[0057] Example of comparison 3LaCo0.9 Pt 0.1 03 The following mixed water solutions were produced so that it 
might become the presentation shown. First, 21.67g (0.05 mols) of lanthanum nitrates was dissolved in 50ml of 
ion exchange water. Moreover, 11.56g (0.045 mols) of cobaltous acetate was dissolved in 50ml of ion exchange 
water. This lanthanum nitrate water solution and a cobaltous acetate water solution were mixed, and it was 
referred to as 100ml, and stirred with the magnetic stirrer. Moreover, addition mixing was carried out at the 
above-mentioned mixed water solution, and the water solution which dissolved 21.35g (0.005 mols) of 
dinitrodiammine platinum nitric acids in 30ml of ion exchange water was stirred succeedingly. 
[0058] Next, it mixed heating the obtained mixed water solution with a magnetic stirrer with a heater, and water 
was evaporated. In addition, although precipitate generated and it became ununiformity mixed liquor in the middle 
of evaporation, evaporation to dryness of the heating was continued and carried out as it was. 
[0059] Then, temporary baking of the hardening-by-drying object was carried out in 3-hour atmospheric air at 
400 degrees C. At this time, yellow gas occurred and it was admitted that a nitric-acid root carried out 
decomposition disappearance. 

[0060] 750 degrees C of this temporary baking object were further calcinated in atmospheric air for 3 hours. 
[0061] The abundance in the crystal lattice of platinum and palladium was measured by the analyzing method 
about the baking object of the above-mentioned examples 1-4 and the examples 1-3 of a comparison. The result 
is shown in Table 1. moreover — among those, examples 1 and 2, the examples 1 and 2 of a comparison, and the 
X diffraction chart of LaCo03 (what is set to X= 0 with the empirical formula of perovskite type structure) — 
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drawin g 1 — moreover, examples 1 and 2 and LaCo0.7 Pt 0.3O3 (what is set to X= 0.3 with the empirical formula 
of PEROBU sky mold structure), and LaCo03 An X diffraction chart is shown in drawin g 1 . 
[0062] 
[Table 1] 
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[0063] As for this example, it turns out that platinum and 90% or more of palladium exist in a crystal lattice so 
that more clearly than Table 1 and drawing 1 , and 2. 

[0064] Furthermore, the catalyst engine performance was evaluated as follows about each baking object. 
[0065] After pressurizing the powder which pulverized the baking object with the tablet making machine and 
making it tabular [ with a thickness of about 1mm ] ? it crushed and was made the 1-2mm pellet type. It is (a) 
NOX about this pellet. The purification engine performance and (b) NOX The evaluation trial of the adsorption 
engine performance and (c) hexane inversion engine performance was performed. 

[0066] (a) NOX Purification engine performance: Movable [ of the vortex-chamber type diesel power plant 
(2.45I.) ] was carried out by the domestic 10 mode test condition, and real exhaust gas was generated. The 
circulation type fixed bed kept at 300 degrees C is filled up with the 2g of the 1-2mm above-mentioned pellets, 
the above-mentioned real exhaust gas is contacted by the 192000/time amount of space velocity, and it is NOX 
in an outlet. Concentration was measured with the automobile exhaust analyzer (Horiba Make). NOX before and 
behind pellet restoration Concentration to NOX The rate of purification was computed. 

[0067] (b) NOX Adsorption engine performance: The reactor of an ordinary pressure fixed-bed circulation type 
was filled up with the four cc of the 1-2mm above-mentioned pellets, and it held at 200 degrees C. It is model 
gas (N02 200ppm, 02 10%, and N2 balance) to this reactor in 1 l/min (15000/time amount of space velocity) 
sink, and an outlet N02 Concentration was measured with the exhaust gas analyzer (Best Instruments Make). 
[0068] (c) Hexane inversion engine performance : the reactor of an ordinary pressure fixed-bed circulation type 
was filled up with the above-mentioned pellet 7cc. Model gas (hexane (C six H14) 500ppm, 5% (02) of oxygen, 
nitrogen (N2) balance) was contacted to this reactor with 3.3I. / min (28600/time amount of space velocity) sink, 
and the pellet. Quantitative analysis of a hexane was carried out by the gas chromatograph which samples 
appearance gas suitably in the process which carries out the temperature up of the temperature of a reaction to 
350 degrees C from 1 50 degrees C, and has a FID detector, it came out with close gas, and the rate of hexane 
purification was measured from the hexane quantitative ratio of gas. Pellet temperature when this rate of hexane 
purification reaches to 50% was searched for. 

[0069] The above (a) NOX The purification engine performance and (b) NOX The evaluation test result of the 
adsorption engine performance and (c) hexane inversion engine performance is shown in Table 2. 
[0070] 
[Table 2] 
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[0071] It turns out that this example excels the example of a comparison in any engine performance so that 
more clearly than Table 2. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The diagram showing the X diffraction result of the perovskite type structure multiple oxide in this 
example and the example of a comparison 

[Drawin g 2] The diagram showing the X diffraction result of the perovskite type structure multiple oxide in this 
example 



[Translation done.] 
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